Bioactivity of oregano methanolic extracts and essential oils is well known.
Decoction, infusion and hydroalcoholic extract of Origanum vulgare L.: different performances regarding bioactivity and phenolic compounds
Louis, MO, USA). Water was treated in a Milli-Q water purification system (TGI Pure Water Systems, Greenville, SC, USA).
Preparation of the infusion, decoction and hydroalcoholic extract
Hydroalcoholic extraction was performed using the plant material ( For infusion preparation, the sample (1 g) was added to 200 mL of boiling distilled water and left to stand at room temperature for 5 min, and then filtered under reduced pressure. For decoction preparation, the sample (1 g) was added to 200 mL of distilled water, heated (heating plate, VELP scientific) and boiled for 5 min. The mixture was left to stand for 5 min and then filtered under reduced pressure. The obtained infusions and decoctions were frozen and lyophilized. The lyophilized hydroalcoholic extract, was re-dissolved in methanol:water (80:20, v/v) , while the infusion and decoction were re-dissolved in water, to obtain stock solutions of 20 mg/mL.
Evaluation of bioactivity

Antioxidant activity
Four different in vitro assays were performed using serial dilutions of stock solution:
scavenging effects on DPPH (2,2-diphenyl-1-picrylhydrazyl) radicals (RSA); reducing hydroalcoholic extract-20 mg/mL), was placed on sterile blank disc. Sterile water was used as negative control. The plates were incubated at 37 ºC, during 24-48h.
Antibacterial activity was measured using a qualitative method, based on disc diffusion assay. In this study, the qualitative results were converted in a semi-quantitative scale being classified the distinctness of the halo as: (-) absence of halo; (+) weak halo; (++) moderate halo; (+++) strong halo. Absence of halo concerning to 0.0 mm; weak halo between 0.3-0.7 mm; moderate halo 8-1.0 mm, and strong halo greater than 1.1 mm.
Analysis of phenolic compounds
Phenolic compounds were determined by HPLC (Hewlett-Packard 1100, Agilent
Technologies, Santa Clara, CA, USA) as previously described by Barros et al. (2013a) .
Double online detection was carried out in the diode array detector (DAD) using 280 nm and 370 nm as preferred wavelengths and in a mass spectrometer (MS) connected to the HPLC system via the DAD cell outlet. The phenolic compounds present in the samples were characterised according to their UV and mass spectra and retention times compared with commercial standards when available. compounds for which a commercial standard was not available, the quantification was performed through the calibration curve of other compound from the same phenolic group. The results were expressed in mg per g of extract.
Statistical analysis.
All the samples of oregano (infusion, decoction and hydroalcoholic extract) were prepared and analyzed in triplicate. The results, expressed as mean values and standard deviation (SD), were analyzed using one-way analysis of variance (ANOVA) followed 
Results and Discussion
Evaluation of antioxidant activity
The antioxidant properties were evaluated by determining reducing power (RP), free radicals scavenging activity (RSA), β-carotene bleaching inhibition (CBI) and lipid peroxidation inhibition (LPI) in brain cell homogenates. The results are shown in Table   1 . The infusion and decoction samples presented similar RP and RSA, but the decoction gave higher CBI and LPI than the infusion. Both preparations (infusion and decoction)
gave, in all the performed assays, higher antioxidant activity than the hydroalcoholic extract. Therefore, the compounds with stronger antioxidant activity in oregano seem to be water-soluble.
It should be highlighted that infusions can be used in a wide range of medical conditions by the majority of people without causing any adverse/toxic effect, not only by internal but also by external use (EFSA, 2010). Nevertheless, European Commission and other health organizations consider that due to the lack of an adequate dossier, the safety of oregano and other medicinal plants cannot be assessed (EFSA, 2010). Thus, their use for medicinal purposes should be avoided in the absence of therapeutic indications.
However, it should be noted that the use of oregano as spice, herbal food ingredient and in folk medicine has a safe history, being cited since ancient times (Longe, 2005; Vanaclocha & Cañigueral, 2003) . In fact, due to the extensive culinary use, oregano is This study confirms the bioactive potential of oregano besides its use as food condiment; the decoction could be used for antioxidant purposes, while the hydroalcoholic extract could be incorporated in formulations for antimicrobial features.
Moreover, the use of infusion/decoction, by internal or external use, can avoid the toxic effects showed by other oregano fractions such as essential oil. Further studies should be performed in order to establish in vivo bioactive properties. 
